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Abstract
The rapid spread of COVID-19 in China and the world dramatically affected the
development in China and many countries worldwide. Different governments applied various
policy measures to control the virus and prevent its spreading inside their countries. These policy
measures combined with this global health crisis have serious consequences on the health system
in different countries and the world economy. This thesis aims to quantitatively measure the
effectiveness of the governmental policy measures that are taken during the risk management of
the coronavirus across different countries on controlling the spread of the virus. Also, this thesis
highlights the different policies implemented to control the COVID-19 virus in 48 countries which
represent a quarter of the member countries in the United Nations. I chose 8 countries from each region that
implemented different preventive policy measures to control the COVID-19 virus. This thesis provides

empirical evidence for the effectiveness of each policy using quantitative analysis known as time
serious analysis. To achieve this objective, we use both quantitative and qualitative data to evaluate
the effectiveness of governmental policy measures to combat COVID-19 in different countries.
This data was analysed using both descriptive analysis and regression analysis to correlate the
various policy measures and their impacts on the spreading of the virus. R software was used to
produce different graphs to show the descriptive analysis, while STATA software was used to
show the quantitative analysis. This study used the random-effect model to analyze the quantitative
panel data. The results show that lockdown, curfew, airport shutdown, banning public
transportation, closing places of worships, compulsory quarantines for travelers, random
community testing, the use of the modern health technology were effective in identifying and
controlling the spread of COVID-19 virus. We prove that most of the governments’ implemented
policies were effective in controlling the spread of the COVID-19 virus.

Keywords: pandemic, coronavirus, COVID-19, spread, effective, measures, determinants,
policies
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Chapter One: Introduction
1.1 Introduction
In December 31st of 2019, the Chinese government reported to the World Health Organization
(WHO) that there was a case of pneumonia of an unknown cause in Wuhan city (WHO, 2020).
After few days, in January 7th of 2020, the Chinese government declared that this case was caused
by a new virus called "Coronavirus- 2019” (WHO, 2020). After a while, the governments of
Thailand, Japan, and the Republic of Korea reported to the WHO that they have four COVID-19
infected cases in their countries; all of these cases were returnees from Wuhan city (WHO, 2020).
Thus, the WHO announced that the COVID-19 virus has spread outside of China. At that time,
China implemented various policy measures to prevent the spread of the virus.
China built two hospitals in one week to treat COVID-19 patients (Miller, 2020). Furthermore,
China put a set of restrictions on people's movement and shut down public transportation and
airports (Xifeng Wu, 2020). Many businesses, organizations, factories, offices, schools, and
universities were closed (Xifeng Wu, 2020) although China took a number of measures to prevent
the spreading of the COVID-19 virus, it has spread in 117 countries (WHO, 2020). According to
WHO, on March 12th of 2020, the COVID-19 virus’ classification changed from an epidemic to
be a controllable pandemic with a very high-risk assessment on China, regional, and global levels
(WHO, 2020).
The rapid spread of the new virus throughout China and the world urged the different countries
to implement number of measures to control the virus and flatten the curve of the infected cases
and deaths. Although different countries have applied different policies to control the spreading of
COVID-19, the virus kept spreading and continued to cause more deaths worldwide (WHO, 2020).
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Governments’ policy measures to prevent the spreading of Covid-19 can be divided into two
main categories. The first one consists of the health-related measures that aim at enhancing the
capacity of the healthcare system. The second one includes the policies that aim at reducing the
contact between people. For instance, governments applied lockdowns, curfews, borders’ shut
down, schools’ and shops’ closure, etc. Each country has applied at least one of these measures at
different points in time and in different ways.
This study focuses on the effectiveness of governmental policy measures on controlling the
spread of COVID-19 around the world.

1.2 Background
The rapid spread of the COVID-19 virus in China and the world dramatically affected the
development in China and many countries worldwide. Different governments applied various
policy measures to control the virus and prevent its spreading inside their countries. These
measures combined with this global health crisis had serious consequences on the health system
in different countries and the world economy (Khetrapal & Bhatia, 2020; Blake & Wadhwa, 2020).
The COVID-19 virus is considered one of the significant challenges to the health system in all
countries as it led to a dramatic change in human lives and resulted in many people losing their
lives. By the end of June 2020, more than ten million people got infected by the COVI-19 virus,
and more than five hundred thousand people passed away around the world because of the COVID19 virus (WHO, 2020). WHO reported that the number of deaths is beyond the WHO reported
number because some countries do not have accurate reports about Covid-19 deaths (WHO, 2021).
This happened because countries only report deaths in the formal hospitals and those who tested
positive the COVID-19 virus, they did not consider the deaths outside of the formal hospitals

9

(WHO, 2021). It also mentioned that the number of deaths from other cases increased as they did
not receive the appropriate health care, essential health services were disrupted, and non- COVID19 funds were decreased (WHO, 2021). Dr. Bochen Cao, technical officer in the Division of Data,
Analytics, and Delivery for Impact at WHO, said that "Many of the underlying health determinants
still need critical improvements, and COVID-19 is yet another wake-up call to remind us that our
health remains at risk unless urgent actions are taken to close the gaps" (WHO, 2021).
Furthermore, the COVID-19 virus overwhelmed the health system as the COVID-19 patients
occupied hospitals, so other patients with chronic diseases and urgent cases could not find hospitals
to receive standard care (Khetrapal & Bhatia, 2020). Also, some vaccines for severe diseases such
as polio were disrupted as different campaigns and health systems focused on the COVID -19
vaccines only (Khetrapal & Bhatia, 2020). This will increase the spread of severe diseases again
(Khetrapal & Bhatia, 2020). Suspended campaigns of polio in 23 countries affected around 80
million children (Khetrapal & Bhatia, 2020). Another health problem that increased as a result of
the COVID-19 virus was malnutrition. Malnutrition among children increased after closing
schools because around 368.5 million children in 143 countries lost their daily school meals
(Khetrapal & Bhatia, 2020). This affectted the nutrition status of children (Khetrapal & Bhatia,
2020).
The rapid spread of the COVID-19 virus has several impacts on the global economy. For
instance, the Covid-19 virus led to economic recession, which has a severe impact upon financial
markets, including stocks, bonds, oil, and gold markets (Johnson, 2020). Also, it increased the
number of people in poverty as it raised to 88 million people who live in extreme poverty (Blake
& Wadhwa, 2020). The largest share of the poverty ratio was in Sub-Saharan Africa because most
people in these areas work in informal sectors, which were extremely affected by the lockdown
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and different restrictions (Blake & Wadhwa, 2020). Figure (1) from the World Bank showed the
increasing number of people in poverty.

(Figure:1, Number of People in Poverty in Different Years)

Furthermore, "COVID-19 has triggered a global crisis like no other – a global health crisis
that, in addition to an enormous human toll, is leading to the deepest global recession since the
Second World War" (Blake & Wadhwa, 2020). Figure (2) from the World Bank showed the
recession during Covid-19.

(Figure:2, Recession during Covid-19)
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Also, the COVID-19 virus shrank the remittances, which play an essential role in sustaining
economic growth (Blake & Wadhwa, 2020). The remittances decreased by 14% worldwide during
2020 (Blake & Wadhwa, 2020). Figure (3) from the World Bank showed the decline of remittances
in different areas (Blake & Wadhwa, 2020).

(Figure:3, The Decline of Remittances in Different Areas )

Since the spreading of the COVID-19 virus all over the world, most of the countries faced
the classic economic trade-off: either to restrict the economy in the hope of containing the spread
of the virus, recognizing the negative impacts resulting from the restriction measurements on the
local and global economy; or not to impose restrictions on the economy, recognizing that some
people will die, who might have otherwise survived, had more restrictions been imposed
(Hamermesh, 2020).

1.3 Research Objectives
Based on the previous discussion, there is a need to quantify the impacts of different
governmental policy measures during the COVID-19 virus. There are many research papers that
aimed at evaluating the effectiveness of these measures separately. Most of this literature assessed
the different governmental policy measures in different levels: the country level, or on the specific
region, or in all countries around the world. This study aims to quantitatively assess the impact of
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these policy measures that are taken during the risk management of the coronavirus across different
countries on the spreading of the virus.
Thus, the main objective of this paper is to measure the effectiveness of the twenty-six
governmental policy measures that were implemented to reduce the probability of spreading the
virus among people in forty-eight countries from across different regions.
To achieve the previous objective, there are two aims of this study. First, this study highlights
the different policies implemented to control the COVID-19 virus in 48 countries. Second, this
study provides empirical evidence for the effectiveness of each policy using quantitative analysis
known as time serious analysis.

1.4 Problem statement
Different countries applied various policy measures to control the pandemic and these
measures have several impacts on the virus spread. Based on the previous debates about the
effectiveness of these measures to stop the contagion, it is essential to empirically test their
effectiveness from the beginning of the pandemic in December 2019 till June 2020. This thesis
will examine the effectiveness of fourteen governmental policy measures on controlling the spread
of COVID-19 in 48 countries from different regions. These measures include: lockdowns, curfews,
banning flights departing from China, airports’ shutdown, borders’ shut down, schools’ cessation,
banning public gatherings, banning public transportation, limiting trade, enforcing mask-wearing
protocols, closing places of worship, compulsory quarantine for travellers, random community
tests, and the use of modern health technology.
Furthermore, this study will discuss the socioeconomic determinants of the spread of the virus
and their effects on the pandemic. These twelve determinants are divided into four categories.
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Firstly, the healthcare determinants are the health expenditure and the number of beds per
inhabitant. Secondly, the environmental determinants are CO2 emissions, particular matter, and
geographical latitude. Thirdly, the economic determinants are GDP per Capita, Gini Coefficient,
and the employment rates. Fourthly, demographical determinants consist of women ration, elderly
people, population, and population density.

1.5 Main research question and sub-questions
This study seeks to answer the main question that can be formulated as follows: to what
extent did the COVID-19 related governmental policy measures help control the spread of the
COVID-19 virus?
In order to answer the main question and do the analysis, this paper needs to answer subresearch questions as follows:
1. What were the different governmental policy measures used to control the spread of
the COVID-19 virus in the countries under study?
2. What are the socioeconomic determinants that can play a crucial role in the spread of
the contagion?
3. What is the number of the infected cases in the selected countries for the study?

1.6 Research Outline
This research is divided into five chapters. The first chapter contains the introduction and the
background that introduce the COVID-19 virus and the governmental policy measures towards it.
It also includes the main and sub-research questions in this research, and the research objective
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and aims. Chapter two will give a glance at the previous literature that tackles the different
restrictions implemented by governments during the pandemic and their impacts on the spreading
of the virus. Chapter three will explain the methodology and the conceptual framework of this
study. Then, chapter four will discuss the descriptive and statistical analysis of this research. The
last chapter will provide a conclusion and different recommendations for policy makers to adopt
the policies that can effectively control the spreading of the COVID-19 virus.
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Chapter Two: Literature Review
This section reviews the literature related to the main question of this study. The main
question of this study is to what extent did the COVID-19 related governmental policy measures
help control the spread of the virus?
I revised the peer reviewd articles about COVID-19 after 2020 till 2021. The literature can
be divided into multiple branches. A number of studies examined the relationship between the
lockdown and its effectiveness against the COVID-19 virus and its impact on the economy,
environment, and society (Atalan, 2020). Other studies examined the relationship between school
closure and its effect on limiting the spread of the virus among students and its impacts on the
educational process (Iwata et al., 2020). Also, I examined borders’ control and quarantine
measures and how they help hinder the spread of the virus worldwide (Hossain et al., 2020).
The literature also covered the effects of social distancing and wearing masks on reducing
the spreading of the COVID-19 virus (Chu et al., 2020). Also, the literature covered the usage of
various technological devices during the COVID-19 virus (Whitelaw et al., 2020). The literature
also covered the impact of equitable compensation systems that governments applied to overcome
the negative impacts of the COVID-19 restrictions on individuals and bussiness (Ly et al., 2007).
Moreover, the literature examined the impacts of health, economic, environmental, and
demographic determinants on the spread of the virus (Nikolopoulos et al., 2011). For instance, the
health determinants are public spreading and numbers of hospital beds (Nikolopoulos et al., 2011).
The economic determinants are GDP, Gini coefficient, and the employment rate (Nikolopoulos et
al., 2011). The environmental determinants are CO2 emission, particular matter, and geographical
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latitude (Nikolopoulos et al., 2011). The demographic determinants are elderly people and the
percentage of women (Nikolopoulos et al., 2011).
I grouped the articles about governmental policy measures to control the spread of the
virus. The first part included the articles about the impacts of lockdown and curfew on the spread
of COVID-19. The second part discusses the effects of border and airport closures, suspending
flights with China, and quarantine for returnees on controlling COVID-19. Then, articles discussed
other governmental policy measures such as social distancing and enforcing mask-wearing
protocals. After that, I discussed the different uses of modern health technology and how they help
to control the spread of COVID-19. Moreover, I discussed the governmental compensation system
during the virus in general. The last part discussed the effects of socioeconomic determinents and
their impacts on the spread of the virus.

2.1 The Effects of Lockdown
Some studies focused on specific governmental responses to a pandemic such as the
lockdown to measure its effectiveness in fighting COVID-19. Imtyaz et al. (2020) studied the
correlation between the lockdown and the spreading of the virus in different countries after
clustering the countries and using control variables such as the percentage of elderly people. The
finding shows that a lockdown is effective in controlling the spreading of the virus. Results also
show that there is a positive relationship between the number of elderly people and the mortality
rate. For instance, the mortality rate increased in Western Europe- a region that has a significant
number of elderly people. In Belgium, half of the COVID-19 deaths were individuals above the
age of 65 (Imtyaz et al., 2020). Thus, the COVID-19 fatality rate depends on the different responses
imposed and implemented by the governments (Imtyaz et al., 2020). Another study by Alfano &
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Ercolano (2020) proved that lockdown helped reducing the contagion of the virus after 20 days of
its implementation. The authors used a panel dataset that covered 202 countries worldwide and
found that- as long as lockdown was applied in an early stage of the spread of the virus- the medical
facilities will be able to cope with the new cases and provide them with the appropriate healthcare
and intensive care (Lau et al., 2020; Khatatbeh, 2020). Furthermore, applying the lockdown in an
early stage, in addidtion to test people, helped countries such as China, the United States of
American, and some European countries to reduce the number of infected cases and deaths (Amer
et al., 2021).
Another study confirmed that the lockdown had impacts psychologically, environmentally,
and economically (Atalan, 2020). For instance, stress and depression were caused by imposing
lockdown (Atalan, 2020). The lockdown measurement also had a negative effect on the economy
as it caused economic recession and closed workplaces; as a result, some people lost their jobs as
they were forced to stay at home (Atalan, 2020). However, the lockdown had a positive impact on
the environment as lockdown restrictions caused the increasing quality of air and water (Atalan,
2020). Moreover, there are social effects of the lockdown, such as increasing the inequalities in
society due to restricting the economic and education process (Naumann et al., 2020).

2.2

The Effects of Schools’ Cessation
Schools’ cessation is another governmental response that grabbed the attention of different

researchers to study it as it is one of the restrictions that different countries applied. It also had a
significant impact on the educational process in different countries (Iwata et al., 2020). One of
these studies reached the result that schools’ cessation helped to reduce and delay the spread of the
COVID-19 virus in Japan (Iwata et al., 2020). However, it could not concluded the ideal duration
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of school closure and the target age of school closure as all of these factors are unknown (Iwata et
al., 2020). This result aligned with the result of another study in the USA conducted between
March 9th, 2020, and May 7th, 2020, which measured the impact of school closure after six weeks
of implementation (Auger et al., 2020). The study concluded that school closure has a positive
impact on reducing the number of infected cases and deaths (Auger et al., 2020).
Other literature found that it is important to open schools normally to provide adequate
learning to students and avoid the social and economic problems resulting from school closure
(Esposito et al., 2021). Instead of closing schools, schools should take preventive policy measures
such as wearing masks, hand hygiene, and social distancing (Esposito et al., 2021). Also, schools
can change their strategies such as the starting and the finishing times of classes, to avoid crowding
(Esposito et al., 2021). Also, the government should increase the number of available buses and
trains to facilitate the students' move to schools without crowding in public transportation
(Esposito et al., 2021). Other literature showed that school closure reduced contact frequency but
still not sufficient to contain the outbreak (Kurita et al., 2021).

2.3

The Effects of Borders Control and Compulsory Quarantine for Travelers
A systematic literature review concluded that flight suspensions and quarantine for

returnees helped to block the transmission of the virus by tracking and isolating the suspected cases
who came from abroad, which had positive impacts on controlling the COVID-19 virus (Tabari et
al., 2020). This is the same result of other studies that emphasized the importance of quarantine
for travelers to prevent the spreading of the virus among the community ( Abdul Mannan et al.,
2020; Nakamura & Managi, 2020). The period of quarantine should be 14 days, in addition to
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doing two tests on people on quarantine (Steyn et al.,2020). This period helps avoid the risk of
potential transmission among people in quarantine (Steyn et al.,2020).
Another study concluded that people who live in quarantine centers suffer from stigma and
discrimination as they might be potential carriers of the disease (Bahadur B.C et al., 2021).
Furthermore, they suffer from losing their jobs, the poor quality of health care services, and the
poor living conditions in these centers (Bahadur B.C et al., 2021). All these factors affect their
mental health and increase anxiety and depression among them (Bahadur B.C et al., 2021). Thus,
there is a need to spread awareness about the disease through launching different campaigns and
through education to alleviate the stigma and its impact on them (Bahadur B.C et al., 2021).
Another study added that depression, anxiety, and stress among women in quarantine centers were
higher than in men (Habtamu et al., 2021).
Some literature tried to measure the effectiveness of border control on the spreading of the
virus. One study of this literature concluded that border control and quarantine were essential tools
to counter the virus (Hossain et al., 2020). Still, they were not enough to prevent the spreading of
the virus because the virus can keep spread across the country because of the domestic community
transmission (Hossain et al., 2020). Therefore, the spreading of the virus was not linked only to
the number of imported cases (Zhu et al., 2021). Thus, the internal restrictions within the country
were the most effective way to prevent the spreading of the virus (Zhu et al., 2021).
Border restrictions would have been more efficient if they were applied once China
reported the first COVID-19 case on December 31, 2019, which would have caused the virus’s
spreading to be delayed (Wells et al., 2020). The countries would have gained some extra time to
prepare an appropriate health response to the outbreak (Wells et al., 2020). Hence, delays in
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applying borders restrictions caused the virus to spread worldwide within two months (Wells et
al., 2020). The idea of quickly using the restrictions to contain the virus was very essentials to
prevent its spreading (Wong et al., 2020).

2.4

The Effects of Social Distancing and Enforcing Masks-Wearing Protocols
Another study concluded that the physical distancing measure effectively counter the first

wave of the COVID-19 pandemic after applying cross-sectional surveys on participants in April
2020 after imposing physical/ social distancing measures, and participants in June 2020 after
relaxing restrictions in the Netherlands (Backer et al., 2020). Another study added that
transmission of the virus is lower when the physical distancing is 1 meter or more (Chu et al.,
2020). The physical distancing that is lower than 1 meter increases the ability to the transmission
for the virus among people (Chu et al., 2020). Keeping 1 meter, physical distancing became more
effective when people wear masks as wearing masks reduces the risk of the COVID-19 infection
(Chu et al., 2020). Also, eye protection can add a benefit in preventing the spreading of the virus
(Chu et al., 2020). All these policy measures are effective in controlling the pandemic but not
enough to prevent the transmission of the virus (Li et al., 2020; Cheng et al., 2020). Hence, the
governments should impose additional preventive policy measures in addition to the previously
mentioned measures to effectively combat the COVID-19 virus (Betsch et al., 2020).
Since the World Health Organization recommended for people to wear masks outside of
their homes, the debates started in different communities about various issues related to wearing
masks (Zhang et al., 2020). One of these debates was about which kind of masks should be worn
(Zhang et al., 2020). A study reached that non-medical masks can reduce the COVID-19 infection
rates and deaths by 37.7% (Zhang et al., 2020). After approving the effectiveness of wearing masks
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on decreasing the Covid-19 community transmission, people started to compliance with wearing
masks (Haischer et al., 2020). In the USA, around 90% of different groups tend to wear masks
since July and August 2020 after mask-wearing became mandatory as masks are proven to be
effective in reducing the COVID-19 infection rate (Haischer et al., 2020). Thus, the public started
to consume surgical or filtering facepiece masks (Lepelletier et al., 2020). This caused a shortage
in the global supply of these types of masks (Lepelletier et al., 2020). Healthcare workers should
prioritize using these types of masks as they are in the high-risk zone to get infected by the Covid19 virus (Lepelletier et al., 2020). In general, increasing mask buying after the government
recommended wearing masks indicates that the government’s recommendations can affect public
behaviors (Goldberg et al., 2020). Hence, the governmental speeches and national leadership can
play a significant role in the COVID-19 crisis (Goldberg et al., 2020).
Another study discussed if children should wear masks or not (Esposito & Principi, 2020).
It showed that forcing children to wear masks can increase the infection rate because children tend
to remove their masks without the appropriate hygiene (Esposito & Principi, 2020). Also, they
touch their faces a lot without disinfecting their hands (Esposito & Principi, 2020). Moreover,
children who are younger than two years should not wear masks as they have tiny airways
(Esposito & Principi, 2020). Thus, if they wear masks, they can struggle while breathing (Esposito
& Principi, 2020). Hence, before forcing children to wear masks, the community should find a
way to teach the children how to wear and remove the masks appropriately and healthily (Esposito
& Principi, 2020).

2.5

The Effects of Use of Modern Health Technology
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Governments used different kinds of technological devices to fight the COVID-19 virus.
One of the technological devices that have been used is a symptom checker (Munsch et al., 2020).
One of the studies evaluated ten different COVID-19 symptom checkers screening (Munsch et al.,
2020). It showed that symptom checkers were the best technological device in terms of
performance to define the COVID-19 symptoms compared to other search engines such as Google
or information via social media (Munsch et al., 2020). Some articles highlighted the importance
of using technology, such as wearable devices and mobile applications to flatten the COVID-19
curve as they help in tracking individuals with symptoms and force them to stay in quarantine
(Whitelaw et al., 2020; Vinceti et al., 2020).
Furthermore, autonomous vehicles help to reduce the spreading of the virus by reducing
contact tracing among people (Liu et al., 2020). Autonomous vehicles are used for delivering
vegetables, meals, etc to the individuals in quarantine places (Liu et al.,2020). Thus, they are good
contactless transportations during the COVID-19 pandemic (Liu et al., 2020). Different studies
examined the importance of autonomous vehicles, drones, and robots as contactless transportations
during the pandemic. Some of them elaborate on the other usages of drones on transferring blood,
equipment, drug suppliers, etc (Euchi, 2021; Kumar et al., 2021; Khan et al., 2020). Moreover,
police in different countries used drones to implement the COVID-19 restrictions (Euchi, 2021;
Kumar et al., 2021; Khan et al., 2020). Using technology to fight the COVID-19 virus needs
collaboration among the government, healthcare organizations, and technology developers to
maximize the effectiveness of using technology to fight the pandemic (Noronha et al., 2020).

23

2.6

The Governmental Compensation System During The COVID-19 Virus &
Globalization
Some studies examined the governmental responses to the COVID-19 virus and the

equitable compensation system. Many countries enforced specific measures, and most of these
measures imposed restrictions on individuals and businesses, which caused some employers and
companies to lose their incomes because of the declining sales (Ly et al., 2007). Therefore, the
governments should find appropriate compensation for individuals and companies to reduce the
COVID-19’s health and economic impacts on citizens (Ly et al., 2007). Applying the
compensation system will increase the trust between the citizens and government (DeurenbergYap et al., 2005).
Another study discussed the relationship among the spreading of the virus and the
globalization as increasing the inter-connectedness between countries, caused the COVID-19 virus
to spread so quickly (Lai & Tan, 2012.). Therefore, there should be standardized public health
measures to prevent spreading the COVID-19 virus such as physical distancing, school closures,
case management, and surveillance to prevent spreading the virus (Lai & Tan, 2012.). The previous
literature examined the relationship between the risk management measures and spreading the
pandemic, which is relevant to this paper that seeks to examine the relationship between the
influence of some of these measures and the COVID-19.

2.7

The Effects of Socioeconomic Determinants
There are some studies focused on studying the socioeconomic determinants and their

impacts on spreading the pandemic. For instance, a study focused on the relationship between the
mortality rates of 2009 pandemic influenza in European countries and the socioeconomic
determinants showed that there was a negative relationship between healthcare expenditure and
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the mortality rates (Nikolopoulos et al., 2011). Also, the economic progress increased the
population's well-being but cannot improve the health care system (Nikolopoulos et al., 2011).
Another study examined the attitude of elderly people as they were the most vulnerable population
towards the COVID-19 measures (Daoust, 2020). The study showed more minor complaints about
the COVID-19 measures, in terms of self-isolation, social distancing, etc (Daoust, 2020). The
study could not conclude the reasons behind the elderly people’s attitude (Daoust, 2020). Thus,
the study encouraged governments to change their speech to make people more engaged and
involved in policymaking (Daoust, 2020). Other studies confirmed that there is a positive
correlation among the population density and the spreading of COVID -19 virus (Kadi &
Khelfaoui, 2020; Diao et al., 2021). Hence, the countries should raise public awareness of the
importance of social distancing to reduce community transmission (Kadi & Khelfaoui, 2020; Diao
et al., 2021).
After the previous discussion of the literature, the contribution of this study will be to
examine the effect of specific measures that were implemented by forty-eight countries/ a quarter
of the world member countries at the United Nations during the pandemic. These measures are
lockdowns, curfews, banning flights departing from China, airports’ shutdown, borders’ shut
down, schools’ closure, banning public gatherings, banning public transportations, limiting trade,
mask-wearing, closing worship places, quarantine for returnees, random community tests, and
using technology. In addition, this paper will examine some socioeconomic determinants as the
control variables such as health public spending, number of beds per inhabitants, GDP per capita,
the Gini coefficient, the employment rate, CO2 emission, particular matter, geographical latitude,
percentage of elderly people aged > 65, women ratio, population, and population density per sq
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km. Thus, the main contribution of this study is to measure the relationship between twenty-six
measures and the spreading of the COVID-19 virus in forty-eight countries.
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Chapter Three: Conceptual Framework &
Methodology
3.1 Conceptual Framework
This section will explain different variables in this research. It is known that each concept
in social sciences has various definitions. That is why it is essential to determine the meaning of
the different independent variables used in this study.
One of these variables is the lockdown. The lockdown measurement is defined as "an
emergency protocol implemented by the authorities that prevents people from leaving a given area.
A full lockdown will mean that the people in the given area must stay where they are and must not
exit or enter a building or given area" (What Is Lockdown Meaning and What to Expect from It,
2020). Another variable in this research is the curfew. The curfew is different from the lockdown.
According to Oxford dictionary, curfew is "a law that says that people must not go outside after a
particular time at night until the morning; the time after which nobody must go outside."
Other variables - such as banning flights departing from China, airport shutdowns, and
borders’ shutdowns among cities and countries - aim to control countries' borders. According to
US legal, Border control is "measures adopted by a country to regulate and monitor its borders. It
depicts a country's physical demonstration of territorial sovereignty. It regulates the entry and exit
of people, animals, and goods across a country's border." Another measurement related to the
border controls is quarantine for travellers. According to the Centers for Disease Control and
Prevention (2021), quarantine for returnees means to stay at home or in defined places by the
government for a specific period without contact with other people. According to the Centers for
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Disease Control and Prevention (2021), this period can be from 7 to 14 day, and the person can go
out from the quarantine after receiving a negative test result.
Closing is another measurement that different countries applied to suspend physical
attendance in specific places, such as schools and worship places. For instance, UNESCO's
definition of school closure is "Schools are considered 'fully closed' when the closures affect most
or all of the schoolchildren enrolled at pre-primary, primary, lower and upper secondary levels."
Banning public gathering in public spaces or closed spaces is another variable in this study.
Centers for Disease Control and Prevention did not determine the number of small and large
gathering (CDC, 2020b). It defined the large gatherings by saying, “Large gatherings bring
together many people from multiple households in a private or public space. Large gatherings are
often planned events with a large number of guests and invitations” (CDC, 2020b). Another
governmental measure to combat the COVID-19 virus is to shutdown malls, cafes, restaurants, etc.
I referred to these kinds of measurements that affected the economy as the limited trade.
Enforcing mask-wearing protocols is another measure enforced by different countries on
people, whether in open places or closed places. I used masks in this study to refer to any types of
masks such as filtering, cloth, disposable, and standard masks (CDC, 2020). Centers for Disease
Control and Prevention said that “masks are designed to contain your respiratory droplets and
particles. They also provide you some protection from particles expelled by others” (CDC, 2020).
The random community test is another independent variable in this study. According to the
State of New Jersey (2020), a random community test refers to selecting people for the COVID19 test arbitrarily to assess the spreading of the virus in the country. The last independent variable
in this research is technology use. The researcher combined the different technological devices
used to combat the COVID-19 virus into one category and named it as the technological use
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measurement. For instance, some countries used mobile tracking, drones, robots, autonomous
vehicles, wristbands, smart watches, thermal image cameras, facial recognition cameras, and
symptom checkers to combat the COVID-19 virus (Kritikos et al., 2020) (Xiao & Fan, 2020).

The correlation between the governmetal policy measure and socieconomic determinants & the

1) Lockdown & Curfew
2) Banning flights with
China

1) Random community
test
2) The use of modern
health technology

3) Border & Airport
shutdown
4) Banning public gathering
& transportation
5) Limitation of trade

3) CO2 emission

6) Closure of worship places

4) Particulate matter

7) Mask wearing

5) Population density

8) Quarantine for returnees

6) Unemployment rate

9) Public spending on health
& number of beds
10) Ealderly people
11) GDP per capita & Gini
coefficient

Negatively correlated with number of
COVID-19 infected cases

Positively correlated with number of
COVID-19 infected cases

number of infected cases

(Figure 4, Author’s conceptualization based on the literature review )

3.2 Research Methodology
3.2.1 Design
This study will use quantitative research methods that select specific data to quantify the
findings. Furthermore, this study is designed to examine the relationship between different
governmental policy measures and the spreading of COVID-19 virus. This will help to understand
better the effectiveness of these policy measures to control the virus. Furthermore, this study will
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examine the different socioeconomic determinants on the spread of the contagion as they have an
impact on the spread of any virus.
3.2.2 Methods
This study mainly combines analysing quantitative and qualitative data to evaluate the
effectiveness of the governmental policy measures to combat COVID-19 in different countries.
This data will be analysed through descriptive analysis and regression analysis to correlate the
various policy measures and their impacts on the spreading of the virus. R software will be used
to produce different graphs to show the descriptive analysis, while STATA software will be used
to show the quantitative analysis.
3.2.3 Data

This study will explore different types of quantitative data that can be divide into three
categories: the data related to the number of infected cases in 48 countries, the data that tracked
the policies’ date of implementation, and the data about the socioeconomic determinants.
3.2.3.1 The Data on the Number of Cases

For the number of infected cases, this data will be retrieved from the report of the
University of Oxford that is available on its website at https://ourworldindata.org/coronavirusdata. This report contains periodical data about the spreading of the virus worldwide.
I will study 48 countries, which represent a quarter of the member countries in the United
Nations. The 48 selected countries in this study have the highest percentage of total confirmed
cases and deaths on March 12th, 2020, the day that WHO declared that the COVID-19 virus's
classification changed from an epidemic to a controllable pandemic, compared to the rest of the
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countries in the world. The percentage of confirmed cases in these 48 countries was 97% of the
total confirmed cases around the world on this day. Also, the percentage of deaths in these
countries was 99% of the total deaths worldwide. I chose 8 countries from each region that
implemented different preventive policy measures to stop the spreading of the COVID-19 virus,
as follows:
•

From the Western Pacific Region: the researcher studied China, the Republic of Korea,
Japan, Singapore, Malaysia, New Zealand, Australia, and the Philippines.

•

From European Region: the study focused on Italy, France, Spain, Germany,
Switzerland, United Kingdom, Russian, and Sweden.

•

From South-East Asia Region: the researcher focused on India, Thailand, Indonesia,
Bangladesh, Myanmar, Sri Lanka, Bhutan, and Nepal.

•

From the Eastern Mediterranean Region: this paper examined Iran, Qatar, Bahrain,
Kuwait, United Arab Emirates, Egypt, Saudi Arabia, and Jordan.

•

From Region of Americas: the study focused on the United States of America, Canada,
Brazil, Chile, Argentina, Mexico, Colombia, and Panama.

•

From African Region: the researcher studied Algeria, South Africa, Senegal, Burkina
Faso, Cameroon, Nigeria, Ethiopia, and the Democratic Republic of the Congo.

3.2.3.2 The Data about the Policies’ date of Implementation

For the data related to the governmental policy measures, I collected the date of their
implementations from crowdsourced reports, as follows:
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•

Governmental Official Websites that provided real-time coverage of all the imposed
measures to combat the spreading of the viral infection. These official websites are the
Media section in the ministries' Websites, public think-tanks, official Facebook pages,
Twitter accounts, YouTube Channels, etc.

•

Google News Search also was used to track the policies that were implemented in the
countries. The researcher collected data from international and national news channels to
ensure the effectiveness of the data collection tool. In addition, the data in this section is
country-level data.

3.2.3.3 The Data about the Socioeconomic Determinants

For the data about the socioeconomic determinants, I relied mainly on the World Bank
data, Knoema, the Statistics Times, and the Developers website. The socioeconomic determinants
are clustered into four parameters: health parameters, economic parameters, environmental
parameters, and geographical parameters.
The health parameters contain two indicators: the governmental health expenditure and the
number of hospital beds. The data for governmental health expenditure will be retrieved from the
World Bank and is available on its website at Current health expenditure (% of GDP) | Data
(worldbank.org). This data is about the percentage of health expenditure from the GDP in different
countries in 2019. The data for number of hospital beds will be attained from the World Bank and
is available on its website at Hospital beds (per 1,000 people) | Data (worldbank.org). This data
examines the number of hospital beds per 1,000 people.
The economic parameters contain three indicators: GDP, Gini coefficient, and
unemployment rate. The data for GDP will be extracted from the World Bank and is available on
its website at https://data.worldbank.org/indicator/NY.GDP.PCAP.CD. This data highlights the
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GDP per capita (current US $) by country 2020. The data for the number of Gini coefficient will
be obtained from the World Population Review and is available on its website at
https://worldpopulationreview.com/country-rankings/gini-coefficient-by-country. This data is
about Gini coefficient by country 2022. Finally, the data for unemployment rate will be gathered
from the World Bank and is available on its website at Unemployment, total (% of total labor
force) (modeled ILO estimate) | Data (worldbank.org). This data highlights the unemployment
percentage of total labour force by country 2020.
The environmental parameters contain three indicators: CO2 emission, particulate matter,
and geographical latitude. The data for CO2 emission will be amassed from Knoema and is
available on its website at CO2 emissions by country, 2021 - knoema.com. This data outlines the
CO2 emission per million tons by country 2019. The data for number of particulate matter will be
gathered from the World Bank and is available on its website at PM2.5 air pollution, mean annual
exposure (micrograms per cubic meter) | Data (worldbank.org). This data is about particulate
matter, air pollution and the mean annual exposure (micrograms per cubic meter) per country in
2017. Finally, the data for geographical latitude will be collected from the Developers and is
available on its website at countries.csv | Dataset Publishing Language | Google Developers.
The Demographic parameters contain four indicators: elderly people, pregnant women,
population, and population density. The data for the percentage of population aged 65 and above
of total population by country 2020 will be obtained from the World Bank and it is available on
its website at Population ages 65 and above (% of total population) | Data (worldbank.org). The
data for the percentage of pregnant women of total population by country 2020 will be composed
from the World Bank and is available on its website at Population, female (% of total population)
| Data (worldbank.org). The data for the total population by country 2020 will be coined from the
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World Bank and is available on its website at Population, total | Data (worldbank.org). The data
for the population density of people per sq.km by country 2021 will be mustered from Statistics
Times and is available on its website at Countries by Population Density 2021 StatisticsTimes.com.
The collected dataset spans from the beginning of the pandemic from December 2019 to
June 2020. The dependent variable is the number of infected cases in 48 countries. The
independent/ explanatory variables are lockdowns, curfews, banning flights departing from China,
airports’ shutdown, borders’ shutdown, schools’ cessation, banning public gatherings, banning
public transportation, limiting trade, enforcing mask-wearing protocols, closing places of worship,
compulsory quarantine for travellers, random community tests, and the use of modern health
technology. The control variables are the health expenditure, the number of beds per inhabitant,
CO2 emission, particular matter, geographical latitude, GDP per capita, Gini coefficient, the
employment rate, women ratio, elderly people, population and population density.
3.2.4 Statistical Model

This study used the random-effect model to illustrate the impact of different governmental
policies on the number of COVID-19 infected cases in the selected countries. “Random regression
models can typically be used when a trait is expressed repeatedly, e.g. over time or in different
environments. In that case, the effect changes gradually along a trajectory of time, or of some other
continuous variable” (Werf, n.d.). The model and the dataset are all in STATA format.
In this model, the dependent variable is the number of new COVID-19 infected cases in
the 48 selected countries. The study examined fourteen governmental policy measures as
independent variables to assess the impact on the spread of the COVID-19 virus, which are:
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lockdown, curfew, banning flights with China, airport shutdown, borders shutdown, school
cessation, banning public gatherings, banning public transportation, limitation of trade, closure
places of worship, compulsory mask wearing protocol, compulsory quarantine for travellers,
random community testing, and the use of modern health technology.
In addition, the model includes different control variables, which are the health parameters,
the economic parameters, the environmental parameters, and the demographic parameters. First,
the health parameters pertain two indicators: the governmental health expenditure and the number
of hospital beds. Second, the economic parameters encompass two indicators: GDP and the
unemployment rate. Third, the environmental parameters include two indicators: particulate matter
and geographical latitude. Fourth, the demographic parameters include three indicators: elderly
people, pregnant women, and the population.
All regression estimates are presented along with their 95% confidence intervals (CI),
standard error (Std.Err.), and t and P-values. STATA 14 software was used for the statistical
modelling analysis. The regression equation is as follows:
New cases (D 48countries) = β0 +β1 Lockdown(D 48countries)+ β2 Curfew (D 48countries)+ β3
Banning flights with China (D 48countries)+ β4 Airport Shutdown (D 48countries)+ β5 Borders
Shutdown (D 48countries)+ β6 School cessation (D 48countries)+ β7 Banning public transportation (D
48countries)+ β8 Banning public gathering (D 48countries)+ β9 Limitation of trade (D 48countries)+ β10
Closure places of worship (D 48countries)+ β11 Enforcing mask-wearing protocols (D 48countries)+ β
12 Compulsory quarantine for travelers (D 48countries)+ β13 Random community test (D 48countries)+
β14 The use of modern health technology (D 48countries)+ β15 Elderly people (D 48countries)+ β16
women ration/ pregnancy (D 48countries)+ β17 population (D 48countries)+ β18 Particulate matter (D
48countries)+ β19 Geographical latitude (D 48countries)+Β20 GDP per capita (D 48countries)+ Β21 the
unemployment rate (D 48countries)+ Β22 public spending on health (D 48countries)+ Β23 number of
beds per inhabitants (D 48countries)+ ε
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3.2.5 Ethical considerations

The researcher used online data that is available for everyone. No financial payment has
been provided to acquire this data, nor an IRB approval would be required for this study.
3.2.6 Limitations of the study
I conducted this research in the midst of the virus’ outbreak. Thus, it is a time bounded
research. There are continuous changes occurring related to the COVID-19 virus every day.
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Chapter Four: Findings and Discussion
4.1 Descriptive analysis:
4.1.1 The Spread of the COVID-19 Pandemic in Different Regions

Since the first infected case with COVID-19 was identified in China, the virus has spread
quickly all over the world. From the beginning of the virus till May 2022, around 521,349,566
cases and over 6,288,525 deaths were reported (WHO, 2022). This study will focus on the number
of infected cases and deaths from the beginning of the virus till the end of June 2020.
Figure (5) showed that since the beginning of the virus in December till the end of June 2020,
the two Americas were the highest region that reported number of infected cases, followed by
Europe. Although the fact that Asia was the source from which the virus prevailed, the two
Americas recorded the highest numbers of infected cases. For example, the number of reported
cases was 190,000 cases on June 29, 2020 in the two Americas; there was a gradual increase from
the start in Dec, 2019 until the number of reported cases spiked during the month of June, 2020.
Then, Europe followed the two America in the number of reported infected cases, which was
almost 70,000 cases between June the 15th and June, the 29th of 2020. While the two Americas and
Europe recorded the highest numbers of infected cases, Africa, South East Asia, and the Western
Pacific regions recorded the lowest numbers of infected cases from December 2019 until June,
2020. Furthermore, the number of infected cases is lowest in Africa because of the lack of facilities
to test people from December, 2019 until June, 2020, which goes in line with what is found in the
literature (Mogoatlhe, 2020). According to Rodriguez-Diaz et al., the COVID-19 pandemic
impacted the health of millions of people in America (2020). Over two million people have been
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infected with COVID-19 and over 114, 000 people have died from COVID-19 (Rodriguez-Diaz
et al., 2020).

(Figure 5, Number of Confirmed COVID-19 Cases since 30 December 2019 till 30 June 2020)

Figure (6) shows the cumulative confirmed cases per million people from January to June
2020. In this graph, North America and South America recorded the highest number of cases,
which were around 5000 infected cases per million people by June 30th, 2020. Then, Europe
recorded around 3000 infected cases. On the other hand, the rest of the continents recorded the
lowest numbers of infected cases, which were lower than 1000 cases per million from January
2020 until June, 2020. This graph confirms and goes in line with what Figure 4 showed; the number
of cases recorded in Africa was the lowest due to the lack of testing facilities (Mogoatlhe, 2020).
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Also, although the fact that Asia was the source of the spread of the virus, the number of cases
recorded there was extremely low compared to the two Americas and Europe.

(Figure 6, Cumulative OF Confirmed COVID-19 Cases per Million People in different Regions)

Figure (7) shows the cumulative confirmed COVID-19 deaths per million people. North
America and South America also recorded the highest number of deaths for COVID-19, with
around 250 confirmed deaths per million people by the 30th of June, 2020. In addition, Europe has
followed the two Americas in the total number of deaths, with around 250 per million people by
June 2020. In contrast, the number of cumulative death cases recorded in the rest of the continents
had been lower than 1000 cases since the 22nd of January until the 30th of June, 2020. This graph
confirmed the same as illustrated in the previous figures (4) and (5).
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(Figure 7, Cumulative of Confirmed COVID-19 Deaths per Million People in Different Regions)

With the continuous spread of the virus, the WHO declared on March 12th, 2020 that the
COVID-19 virus's classification changed from an epidemic to a controllable pandemic with a very
high-risk assessment in China, regional and global levels (WHO, 2020). According to the WHO,
the number of COVID-19 confirmed cases on this day was 125260, and the number of confirmed
deaths was 4613 (2020). Figures (8) and (9) show that the 48 selected countries in this study have
the highest percentage of total confirmed cases and deaths on the same day compared to the rest
of the countries in the world. The following graphs show that these countries have 97% of the total
COVID-19 confirmed cases and 99% of the total mortality from COVID-19 globally.
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Share of Confirmed Cases in the 48 studied Countries
3%

97%

confirmed cases in 48 countries

confirmed cases in the other countries

Source: constructed by the author using data from the WHO situation report
(Figure 8, Share of The COVID-19 Confirmed Cases in the 48 Studied Countries)
Note: share is calculated as a share of the total confirmed number globally

Percentage of Deaths in the 48 Studied Countries
1%

99%

deaths in 48 countries

deaths in the other countries

Source : constructed by the author using data from the WHO situation report
(Figure 9, Percentage of The COVID-19 Deaths in 48 Countries)
Note: share is calculated as a share of the total number of deaths globally
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The following graphs will describe the COVID-19 infected cases and deaths in the selected
countries in each region. Figure (10) and figure (11) show changes in the number of COVID-19
confirmed cases and deaths in each selected country in the region of the Americas. All the countries
showed a rapid increase in the daily infected cases and deaths from December 2019 to June 2020.
Although the increase in infected cases and deaths was observed in all countries, the United States
of America had the greatest number of infected cases and deaths when compared to other countries
in the same region. This goes in line with what was found in the literature (Rodriguez-Diaz et al.,
2020).
Following the United States of America, Brazil ranked as the second highest country in the
number of infected and deaths in the two Americas; the cumulative number of infected cases
exceeded 1 million by June, the 29th. The following graphs show that the United States of America
recorded around 2500000 COVID-19 infected cases and around 125000 COVID-19 confirmed
deaths by June, the 29th, 2020 since December, the 30th, 2019. On the other hand, the number of
infected cases in the other countries in the Americas did not exceed half a million by June
29th, 2020. In addition, the cumulative death in the rest of the countries in the Americas did not
exceed 250,000 since the start of the pandemic on the 30th of December, 2019 until the 29th of
June, 2020.
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Source: Constructed by the author using data from the university of Oxford
(Figure 10, Daily Increase in the COVID-19 cases in Region of Americas Selected Countries)

Source: Constructed by the author using data from the university of Oxford
(Figure 11, Daily Increase in the COVID-19 Deaths in Region of Americas Selected Countries)
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Figure (12) and (13) indicate variations in the number of COVID-19 confirmed cases and
deaths in each European country. All selected countries in Europe experienced a rapid increase in
daily infected cases and deaths just as what happened in the countries of the Americas. Figure (12)
shows that Russia had the highest number of infected cases compared to the other European states
since the 30th of Dec until the 29th of Jun 2020. To illustrate, Russia recorded over 600,000
confirmed infected cases by the end of June 2020, compared to the rest of the countries, whose
infected cases did not even exceed 300,000 cases. The UK came in second highest country in the
number of infected cases after Russia which recorded almost 300000 cases.
At the same time, Russia was not the highest countries with number of confirmed deaths in
Europe, according to the figure (13). This figure showed that the United Kingdom was the highest
country in confirmed deaths. It recorded around 4000 in the same period. According to figure (13),
Italy came as the second country in the number of the recorded deaths right after the UK; the
number of the recorded deaths in Italy exceeded 30000 since Dec, 2019 until June, 2020. Following
the UK and Italy, France and Spain recorded the third and fourth highest numbers of deaths in
Europe by June, 20220, according to figure (13).
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Source: Constructed by the author using data from the university of Oxford
(Figure 12, Daily Increase in the COVID-19 Cases in the European Region Selected Countries)

Source: Constructed by the author using data from the university of Oxford
(Figure 13: Daily Increase in the COVID-19 Deaths in the European Region Selected Countries)
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Figure (14) and figure (15) show the number of COVID-19 confirmed cases and fatalities
various across the Southeast Asia Region. In this region, the number of infected cases and deaths
started to increase since the end of March 2020. Most of the countries in this region did not record
a high number of infected cases and deaths, such as the American and European countries. India
had the highest number of infected cases, with around 500,000 confirmed cases and over 15,000
confirmed deaths by the end of June 2020. Furthermore, Bangladesh came as the second highest
country in the number of the infected cases in Asia with around 150000 cases by the end of June,
2020 according to figure (14). However, Indonesia ranked the second highest country in the
number of deaths but did not still exceed 5000 cases by the end of June, 2020.

Source: Constructed by the author using data from the university of Oxford
(Figure 14: Daily Increase in the COVID-19 Cases in the South East Asia Region Selected Countries)
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Source: Constructed by the author using data from the university of Oxford
(Figure 15: Daily Increase in the COVID-19 Deaths in the South East Asia Region Selected Countries)

Figure (16) and figure (17) illustrate the number of COVID-19 confirmed cases and deaths
in different countries of Eastern Mediterranean Region. Since of the beginning of April 2020, the
number of infected cases and deaths in most of the countries in the region has begun to rise. By
the end of February 2020, Iran had the largest number of infected cases, with over 200000
confirmed cases and around 100000 confirmed deaths. Following Iran, Saudi Arabia came as the
second highest country in the number of infected cases which exceeded 150000 cases according
to figure (16). Then, Qatar came as the third highest country in the number of infected cases by
June, 2020 when the number of infected cases exceeded 50000 cases. In addition, Egypt came as
the fourth highest country in the number of infected cases, which exceeded 50,000 cases just like
Qatar as well. However, the United Arab Emirates and Bahrain recorded the lowest number of
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infected cases in the region, according to figure (16). Lastly, Egypt was the second highest country
in the number of deaths in the region, following Iran, with around 3000 cases according to the
figure (17).

Source: Constructed by the author using data from the university of Oxford
(Figure 16: Daily Increase in the COVID-19 Cases in the Eastern Mediterranean Region Selected Countries)
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Source: Constructed by the author using data from the university of Oxford
(Figure 17: Daily Increase in the COVID-19 Deaths in the Eastern Mediterranean Region Selected Countries)

Figure (18) and figure (19) show the number of COVID-19 infected cases and deaths in
different countries in the African region. Most of the countries have a rise in the number of infected
cases and deaths by the end of March 2020. South Africa reported the highest number of infected
cases and deaths. It had a round 150000 infected cases and 2500 confirmed deaths by the end of
June 2020. Ethiopia came as the second highest country in the number of the infected cases
following South Africa with around 3000 cases. South Africa and Ethiopia were the highest two
countries in the number of infected cases in Africa compared to the other countries according to
figure (18). Additionally, Algeria recorded the second highest number of deaths in Africa with
around 1000 cases by the end of June, 2020. Nigeria and Cameroon recorded the third and fourth
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highest number of deaths in Africa but still did not exceed 750 cases by end of June, 2020
according to figure (19).

Source: Constructed by the author using data from the university of Oxford
(Figure 18: Daily Increase in the COVID-19 Cases in the African Region Selected Countries)
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Source: Constructed by the author using data from the university of Oxford
(Figure 19: Daily Increase in the COVID-19 Deaths in the African Region Selected Countries)

Since the first case of COVID-19 was identified in Wuhan, China in December 2019, the virus
has spread quickly in China and around the world. Figure (20) and figure (21) show the rapid
increase in COVID-19 infected cases and deaths in China since December 2019 till June 2020.
According to figure (20) and figure (21), the number of COVID-19 confirmed cases in China till
June 2020 exceeded 8000, and the number of COVID-19 confirmed deaths in the same period
exceeded 4000. Although COVID-19 started to spread in China since December 2019, the rest of
selected countries in the same region started to witness increase in the infected numbers and deaths
by March 2020. For example, Australia recorded the second highest increase in the number of the
infected cases to exceed 40000 by June, 2020. In addition, the Philippines came third in the ranking
of the number of infected cases in the region but still did not exceed 40,000 by June, 2020. Also,
the Philippines recorded the second highest numbers of death in the region following China with
around 1500 deaths according to figure (21). Furthermore, the number of the infected cases in the
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rest of the countries in the region did not exceed 20,000 by the end of June 2020 according to
figure (20). According to figure (21), Japan recorded the third highest country in the number of
deaths, with almost 1000 cases. On the other hand, all of the other countries in the region did not
even exceed 500 deaths, according to the figure (21).

Source: Constructed by the author using data from the university of Oxford
(Figure 20: Daily Increase in the COVID-19 Cases in the Western Pacific Region Selected Countries)
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Source: Constructed by the author using data from the university of Oxford
(Figure 21: Daily Increase in the COVID-19 Deaths in the Western Pacific Region Selected Countries)
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4.1.2 The Controlled Variables for Four Parameters
The next part will discuss the controlled variables for four parameters (health, economic,
environmental, and demographic), which might had affected COVID-19 pandemic. The first
parameter is concerned with one's health. Two indicators are included in this parameter: health
expenditure and the number of beds in hospitals (Nikolopoulos et al., 2011). Public health
expenditure determines the country's health status and demonstrates how the government will be
able to contain the epidemic and flatten the curve (Nikolopoulos et al., 2011).
Figure (22) shows the per capita government expenditure on health. It shows that the USA is
the highest country in health expenditure per capita. It spends around 16.89% of its expenditure
on health. This means the American healthcare system is the best in the world to deal with this
pandemic. This is reflected in the number of deaths compared to the number of infected cases.
Although the USA has the highest number of infected cases with COVID-19, the percentage of
deaths out of the infected cases in the USA is 1.6%. On the other way around, Egypt -which is one
of the lowest countries in the health expenditure according to the same graph- has a high percentage
of deaths out of infected cases. The percentage of deaths in Egypt is 2.3%. The same graph
illustrates that China, which spends 5.35% of its budget on health, has a 5.4% death rate among
the infected cases. This proves that the public expenditure on the health sector is a core factor that
influences the degree of infected cases and deaths (Nikolopoulos et al., 2011).
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Source: Constructed by the author using data from the World Bank
(Figure 22: Percentage of Health Expenditure of GDP in 48 Selected Countries)

To further assess the potential effects of healthcare services on the spread of viruses in different
countries, I utilised the reported number of beds per 1,000 people, as it shows that if there is an
increase in the number of infected cases, they will find a bed for each one of them, or not
(Nikolopoulos et al., 2011). Figure (23) shows that Japan is the country that has beds per 1,000
people with 13 beds. This helped Japan to have a low percentage of deaths out of infected cases.
The percentage of deaths is 5.2%. This is one of the lowest percentages among countries. In
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addition, the Republic of Korea, which has 12.4 beds per 1,000 people, recorded a low percentage
of deaths out of infected cases; the percentage is 2.2%. On the other hand, Italy and Spain have 3
beds per 1,000 people, although both have a high number of infected cases and deaths. Both
countries had to face the challenge of increasing the need for hospitalization. This could be one of
the reasons behind the increasing percentage of deaths from infected cases in both countries. Italy
recoded 14%, and Spain recorded 11%.

Source: Constructed by the author using data from the World Bank
(Figure 23: Number of Hospital Beds per 1,000 People in 48 Selected Countries)
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The economic parameter is the second parameter. The employment rate, the Gini coefficient,
and the gross domestic product (GDP) are all included in this parameter. All of these variables
may be included when analysing the spread of the pandemic since they indicate the economic
capacity to take various actions to control the pandemic, which will have severe economic
consequences (Nikolopoulos et al., 2011).
The GDP per capita is always used to measure the state’s economy, productivity, and the
standard of living in different countries (OpenStax, 2016). The health progress in different
countries depends on the GDP per capita (OECD & World Health Organization, 2020). Figure
(24) showed that Switzerland has the highest GDP per capita compared to the rest of the selected
countries. Its GDP is $ 86601.6, which helps it to report low numbers of infected cases and deaths
globally, especially in the European region. By the end of June 2020, Switzerland had reported
31,569 confirmed infected cases and 1,681 confirmed deaths.
GDP growth is reflected by the Gini coefficient. The Gini coefficient in Switzerland is 32.7%,
which means there is an equal income distribution among its citizens. The Gini coefficient is
commonly used to refer to the income distribution and the gap in incomes between the richest and
poorest people in a country (Gini Coefficient by Country 2022, 2022). The Gini coefficient also
helps to identify the level of income inequality (Gini Coefficient by Country 2022, 2022).
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Source: Constructed by the author using data from the World Bank
(Figure 24: GDP Per Capita in 48 Selected Countries)

The third indicator is the unemployment rate, which is an important factor to consider when
the government is deciding on which actions to take to combat the pandemic because in most
circumstances this will result in an increase in the country's unemployment rate (Black & Wadhwa,
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2020). Figure (25) shows that South Africa, Iran, Italy, France, the United States, and India- which
have the highest number of infected cases and deaths on their continents- are at risk of more
pandemic control procedures are implemented because they already have a high unemployment
rate. Thus, implementing more restrictions in these countries led to an increase in the
unemployment rate (S. C Sean M. ;Edwards,Roxanna;Duong,Hao, 2021). On the other way
around, Russia, the UK, and China can implement more restrictions to control the spread of the
virus as they are among the highest countries in the highest numbers of infected cases and deaths
in their regions.

Source: Constructed by the author using data from the World Bank
(Figure 25: Percentage of Unemployment Rate in 48 Selected Countries)

The third parameter is the environmental parameter. This parameter includes three indicators:
CO2 emissions per country, particulate matter concentration per country, and geographical latitude.
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Pollution causes respiratory disorders and puts a strain on the respiratory system (Nikolopoulos et
al., 2011). In other words, if a case is infected, the situation will deteriorate, and treatment will
take longer (Nikolopoulos et al., 2011). Figure (26) shows the CO2 emissions in different countries.
The figure shows that China and the United States are the most polluted nations (Newburger,
2021), which explains why they have such a large number of infected patients.

Source: Constructed by the author using data from knoema
(Figure 26: CO2 Emission in 48 Selected Countries)

The second indicator in the environmental parameter is the particulate matter. “particulates
whose diameter is less than 10 micrometres can reach the lungs causing inflammation and
aggravating the condition of people with an underlying heart and lungs disease” (Nikolopoulos et
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al., 2011). With the constant exposure to these particulates, there has been an increased risk of
chronical asthma and an increased malfunctioning lungs in children and higher cardiopulmonary
deaths (Nikolopoulos et al., 2011). Figure (27) shows that China is among the highest countries
impacted by particulate matter, which goes in line with the fact that it is the highest country in
CO2 emission, which negatively impacted the health of its people and increased the vulnerability
of its people during the COVID-19 pandemic.

Source: Constructed by the author using data from the World Bank
(Figure 27: Particulate Matter in 48 Selected Countries)

Finally, the last indicator to show the impact of environmental factors on the spread of the
COVID-19 pandemic is geographical latitude. Figure (28) shows that the geographical latitude of
Russia is 61.52401, which explains the increasing numbers of infected cases of COVID-19 in it.

61

Source: Constructed by the author using data from the Developers
(Figure 28: Geographical Latitude in 48 Selected Countries)

The fourth parameter is the demographic one. This parameter depicts the proportion of old
and female people in the population. This is critical to understand the pandemic's spread since the
elderly are at risk of becoming infected with the virus, and their recovery is slow (Nikolopoulos et
al., 2011). As a result, most European countries are at risk as they have a large proportion of elderly
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people among their citizens. Furthermore, the proportion of elderly individuals in the population
plays a significant role while the governments implement restrictions. For example, in a country
with a large percentage of elderly people, social distancing and remaining at home may be enforced
to safeguard the elderly and the entire population (Daoust, 2020).
Figure (29) shows that the European countries have the highest percentage of elderly people
who are over 65 years old. To illustrate, the percentage of elderly people in the European countries:
Italy is 23%, Germany is 22%, France is 21%, Sweden is 20%, Spain is 20%, UK is 19%,
Switzerland is 19%, and lastly, Russia is 16%. This is one of the reasons behind the increase in the
number of infected cases in European countries.
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Source: Constructed by the author using data from the World Bank
(Figure 29: Percentage of Age of Population Above 65 Years in 48 Selected Countries)

Another indicator of the demographical parameter is the population. Countries with a high
population were at risk of spreading the virus. Figure (30) shows that China has the highest
population compared to the rest of the countries. The population of China was 140,211,2 with
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7,193 population density per sq. km. This could be one of the reasons behind the widespread
prevalence of the virus in the country. Moreover, the USA has a high population, which is
329484.12 with 36.39 population density per sq. km. This also explains why the United States had
the highest number of infected people in its region.

Source: Constructed by the author using data from the World Bank
(Figure 30: Population in 48 Selected Countries)
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Another indicator in the demographical parameters is the percentage of women in society,
as pregnant women will be at high risk of death among infected cases with COVID-19
(Nikolopoulos et al., 2011). "Pregnancy was associated with increased hospitalisation rates and
severe illness, and has also been demonstrated to be a risk factor for death" (Nikolopoulos et al.,
2011). Figure (31) shows that most countries have a high percentage of pregnant women, ranging
from 42.2 to 54.2. This is one of the reasons why these countries reported high numbers of infected
cases.

Source: Constructed by the author using data from the World Bank
(Figure 31: Percentage of female in 48 Selected Countries)
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4.2 Statistical Analysis
4.2.1 Model

I used a random- effect model to study the correlation between the number of COVID-19
infected cases and a set of environmental, economic, demographic, and health parameters and the
previously mentioned governmental policy measures adopted to help limit the spread of the virus.
“Random regression models can typically be used when a trait is expressed repeatedly, e.g. over
time or in different environments. In that case, the effect changes gradually along a trajectory of
time, or of some other continuous variable” (Werf, n.d.).
Table (1) shows the result of the random-effect model. The model is statistically significant
because the probability (Prob > F) equals 0.0000, which is less than 0.05. Also, the R-squared is
equal to 0.276. This means the independent and controlled variables in this model are accurate
enough to explain 27.69% of the dependent variable, which is the number of COVID-19 infected
cases.
On one hand, table (1) shows that curfew, closure of worship places, quarantine for
returnees, and elderly people are negatively correlated with the number of infected cases by 421.2,
562.2, 1.132, and 204.8, all of them are at a significant level as their P values are less than 0.05.
Moreover, lockdown, airport shutdown, banning public transportation, particular matter, number
of beds per inhabitants, GDP per capita, and the unemployment rates are negatively correlated with
the number of infected cases by 179.1, 299.0, 169.9, 11.56, 121.9, 0.000367, and 126.4 but not
significant as their P values are more than 0.05. In brief, these variables assisted in limiting the
spread of the virus and decreasing the number of infected cases.
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On the other hand, table (1) shows that banning flights with China, border shutdowns,
school cessations, banning public gatherings, limitation of trade, enforcing mask wearing protocol,
random community testing, the use of modern health technology, and public spending on health
are positively correlated with the number of COVID-19 infected cases by 304.0, 316.3, 582.3,
640.0, 860.5, 1217, 545.7, 853.7, and 731.0, all of them are at a significant level as their P values
are less than 0.05. Furthermore, women ration, population, and geographical latitude are positively
correlated with the number of COVID-19 infected cases by 26.94, 0.00223, and 13.49, but not
significant. Indeed, these variables led to an increase in the spread of the virus and an increase in
the number of infected cases.

4.2.2 Table 1: The Results of The Random Effect Model
Random Effect Model- The correlation between the number of COVID-19 infected cases and the
governmental policy measures and a set of control variables.

VARIABLES
Lockdown
Curfew
Banning flights with China
Airport Shutdown
Border Shutdown
Schools’ Cessation
Banning public transportation
Banning public gatherings
Limitation of trade

(1)
new_cases
-179.1
(121.5)
-421.2***
(146.4)
304.0***
(105.0)
-299.0*
(167.2)
316.3**
(160.7)
582.3***
(126.5)
-169.9
(104.0)
640.0***
(134.5)
860.5***
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Closure places of worship
Enforcing mask- wearing protocols
Compulsory quarantine for travelers
Random community testing
The use of modern health technology
Elderly people population aged>65
Women ration/ Pregnancy
Population
Particulate matter
Geographical latitude
GDP per capita
The Unemployment rate
Public Spending
Number of beds per inhabitants
Constant

Observations
Number of countries
R-squared
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

(125.9)
-562.2***
(114.2)
1,217***
(93.96)
-1,132***
(105.7)
545.7***
(115.6)
853.7***
(100.8)
-204.8**
(103.8)
26.94
(85.29)
0.00223**
(0.00108)
-11.56
(15.62)
13.49
(12.87)
-0.000367
(0.0266)
-126.4*
(68.73)
731.0***
(162.2)
-121.9
(146.5)
-3,170
(4,107)
8,784
48
0.2769

Note: the table shows the random effect model for the number of infected cases as a dependent
variable to be regressed on [ Lockdown- Curfew - Banning flights with China - Airport
Shutdown - Border Shutdown – Schools’ cessation- Banning public transportation - Banning
public gatherings - Limitation of trade – Closing places of worship – Enforcing mask- wearing
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protocols – Compulsory quarantine for travelers - Random community testing – The use of
modern health technology - Elderly people population aged>65 - Women ration/ Pregnancy –
Population - Particulate matter - Geographical latitude - GDP per capita - The Unemployment
rate - Public Spending - Number of beds per inhabitants – the difference within and between the
48 selected countries using as a country base and day using as a time unit in the model]
4.2.3 Model Interpretation
There are some points on the results of the previous model that needs further exploration
and interpretation need to be explained. Firstly, curfews and lockdowns are negatively correlated
with the number of infected cases, which means applying these measures assisted in decreasing
the number of COVID-19 infected cases. These measures proved their effectiveness in reducing
the contagion of the virus and helped different countries reduce the number of COVID-19 infected
cases and deaths (Amer et al., 2021; Alfano & Ercolano, 2020).

Secondly, the positive correlations between banning flights arriving from China and the
attempt of controlling borders with in respect of restraining the spread of COVID-19 infected cases
- illustrated that these measures did not help to reduce the number of infected cases. This showed
that, the delays in implementing border control mechanisms led a wide range global spread of the
virus within two months (Wells et al., 2020). The global countries should have applied border
restrictions immediately after China had announced the first COVID-19 case in December 2019
(Wells et al., 2020). In this case only, countries would have extra time to prepare their health
systems for the pandemic (Wells et al., 2020).

Thirdly, the model exhibited that there was a direct and negative correlation between
airport closures and compulsory quarantine for travellers. This revealed that these measures
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assisted in the limitation and reduction of the spread of the contagion. Further flight suspensions
and compulsory quarantine for all travellers assisted with reducing the circulation of the virus by
tracking and isolating suspected cases that arrive from abroad, which had a good influence on
COVID-19 viral control (Tabari et al., 2020; Abdul Mannan et al., 2020; Nakamura & Managi,
2020).

Surprisingly, the model shows that there is a positive correlation between school closure
and the number of COVID-19 cases. This can be derived from the fact that, the multiple and
frequent occurrence of contact amongst those attending/commuting to educational establishments
and then liaising with family members or friends – hence increasing the spread of the virus. The
delay of closures of schools led to a rapid spread of the virus throughout the country. Thus, the
school clousre policy was enforced after the virus was already spread. The results of one study
showed that school closure was not sufficient to prevent the spread of the virus (Kurita et al., 2021)
Thus, the government should keep schools open normally to avoid the negative impacts of closing
schools on the educational process (Esposito et al., 2021). As mentioned previously, schools could
change their strategies, such as rescheduling the classes and increasing the number of buses to
avoid crowding, rather than a complete and prolonged shutdown of the educational establishment
(Esposito et al., 2021).

Furthermore, this model shows a relationship between the number of infected cases and
other governmental restrictions and limitation such as the closing of places of worship, banning
the use of public transportation and respectively, public gatherings in general, including the
limitation of domestic and international trade. The model used, proved that with the closures,
banning and restrictions of general gatherings are negatively correlated with the number of
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COVID-19 infected cases. This entails that these measures actually assisted to reduce and limit
the spread of the virus. These implemented measures were set out to disperse crowding an enforce
and maintain a safe physical distance between individuals publicly. Keeping a safe physical
distance of one metre or more is also effective in reducing virus transmission (Chu et al., 2020).
In contrast, the model revealed that placing and implementing public safety protocols such as
closures, disallowing gatherings etc were also positively correlated with the number of infected
cases. This could have occurred due to delaying the implementation of these measures to avoid the
negative economic and social impacts of closing restaurants, cafes, shops, theatres, etc (Johnson,
2020). During the pandemic and its lockdown phases, governments usually faced a classic
economic trade-off: whether to restrict the economy in hopes of containing the virus's spread,
despite the negative effects of the restriction measures on the local and global economies; or not
to impose restrictions on the economy, and pursuing “herd immunity” despite the number of
fatalities and infection/spread rates (Hamermesh, 2020). This is primarily why some governments
delayed enforcing these measures.

Notably, according to the model, enforcing a mask-wearing policy was positively
correlated with the number of COVID-19 infected cases. This mask-wearing protocol imposed
could not help to reduce the virus' transmission among people. Implementing this policy and
enforcing people to wear masks caused further transmission of infection because people were
uneducated on the use and disposal of these masks without proper hygiene (Esposito & Principi,
2020). In addition, there was a large number of people who used the incorrect type of masks that
did not aid in the reduction of contagious diseases (Zhang et al., 2020). Also, some people resisted
wearing masks as they feared stigma and looking ill (Zagury, 2020). Therefore, governments
should teach people, through the media and campaigns, the appropriate methods of hygiene and
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way to wear and remove masks and which kinds of masks to consume before enforcing maskwearing (Esposito & Principi, 2020).

Moreover, random community tests and the use of modern health technology such as
symptom checkers, wearable devices, and mobile applications were positively correlated with the
number of COVID-19 infected cases. Signifying that the more testing completed and using health
technology led to an increase in the number of infected cases as these tools helped in identifying
and tracking individuals with symptoms (Whitelaw et al., 2020; Vinceti et al., 2020).

Last but not least, the population and women's rations were positively correlated with the
spread of the COVID-19 virus. This implies that increasing the population and the women's ration
led to an increase in the number of infected cases. This aligned with the previous studies that
examined the relationships between the spread of COVID-19 and the population and found a
positive relationship between them (Kadi & Khelfaoui, 2020; Diao et al., 2021). Also, increasing
the women's ration may refer to increasing the number of pregnant women. Pregnant women and
those who had recently become pregnant were among the most vulnerable groups to being
hospitalised and suffering from severe illness (Mayo Clinic staff, 2022). Moreover, the model
shows that the GDP per capita and the unemployment rate negatively correlate with the number of
COVID-19 infected cases. In other words, increasing the unemployment rate and GDP per capita
resulted in a decrease in the number of COVID-19 infected cases. As mentioned before, the GDP
per capita reflects the state’s economy, and the health progress in the country relies on the GDP
per capita (OECD & World Health Organisation, 2020). That is why countries with a higher GDP
per capita and an advanced health system have the ability to control the outbreak. Also, increasing
the unemployment rate may cause a reduction in the frequency of contact between people in the
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workplace. Furthermore, the model shows that there is a negative correlation between the number
of beds per inhabitants and the number of COVID-19 infected cases. This means that increasing
the number of beds in the countries assisted in the hospitalisation of more severe cases and the
provision of appropriate health care (Nikolopoulos et al., 2011). This helped to reduce the number
of infected cases.

74

Chapter Five: Conclusion and
Recommendations
5.1 Conclusion

This study aims at measure the effectiveness of the governmental policy measures on
controlling the spread of the COVID-19 virus, such as lockdowns, curfews, banning flights
departing from China, airports’ shutdown, borders’ shut down, schools’ cessation, banning public
gatherings, banning public transportation, limiting trade, enforcing mask-wearing protocols,
closing places of worship, compulsory quarantine for travellers, random community tests, and the
use of modern health technology.
Furthermore, this study aims at examining the impacts of the socioeconomic determinants on
the number of COVID-19 infected cases, such as healthcare, environmental, geographical, and
economic determinents. The paper examined the previously mentioned policy measures and
determinents in 48 countries, including 8 countries from each region, which represents a quarter
of the member countries in the United Nations.
This study used the random-effect model to empirically assess the effectiveness of the
previously mentioned policy measures on controlling the spread of the COVID-19 virus. In this
model the difference within and between the 48 selected countries is used as a country base and
the day is used as a time unit in the model. Most of the model's results were important and logical
to understand how the government policies can help stop the spread of the virus and stop the spread
of the contagions. In other words, this study proved that most of the government's implemented
policies were effective in controlling the spread of the COVID-19 virus.
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5.2 Recommendations
Although the COVID-19 virus is still ongoing and the governmental policy measures to
control it are still under assessment to approve their effectiveness to stop the spread of the virus, it
is useful to draw a map of the effective policies to fight the pandemic based on the results of this
study and the previous literature. This will help different governments make decisions while
encountering such a crisis. Therefore, this study recommends to decision-makers some policies
based on the existing evidence to develop their current and future plans while fighting the
pandemic.
Firstly, there is a need to invest more in risk management capacities in different sectors,
especially the health sector, as they were fragile and insufficient in different countries to respond
to the COVID-19 pandemic. In addition, there is a need to invest in the economic sector in most
countries in order to overcome the negative impacts of this pandemic on people's lives and the
economy.
Secondly, applying lockdown, curfew, and different policy measures that ban public
gatherings is beneficial to control the spread of the virus and for the environment as these measures
helped reduce carbon emissions. Also, the government should be cautious while applying such
measures that restrict human freedom and impact their mental health. Thus, there is a need for
further research to assess the impacts of these measures on humans' psychology status, the
environment, and the economy.
Thirdly, in parallel with applying different restrictions, governments may use their
communication channels to raise their citizens' awareness about the pandemic's situation and the
importance of complying with the restrictions to save their lives and the lives of their beloved ones.
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In addition, this will help to inform the citizens about how to follow the restrictions, such as maskwearing. For example, before enforcing the mask-wearing protocol, there is a need to inform the
citizens about the appropriate kind of masks and the appropriate hygienic way of wearing and
removing the masks. Also, governments should spread awareness against stigma and
discrimination against infected people or those who might be potential carriers of the disease, such
as health care workers and people who live in quarantine centers.
Furthermore, the most crucial step governments showed pair in minds is that delays in
applying the different restrictions, especially border restrictions, caused the virus to spread
worldwide and forced the government to apply these restrictions later on. Therefore, applying the
governmental policy measures at an early stage is essential as it enables them to prepare the
appropriate response to the virus in different sectors, such as health, economy, education, etc. For
instance, border restrictions are beneficial to prevent the virus from spreading, but their
effectiveness decrease once the virus is no longer under control.
Last but not least, there is a need for further assessment and analysis of the effectiveness
of the different types of government policy responses, such as lockdown, curfew, borders and
airport shutdowns, banning public gatherings, closing places of worship and schools, etc.
Moreover, this study did not evaluate all governmental responses and their impacts on mental
health and education. These topics can be areas for future studies.
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